Persian shallot, also called leek (Allium ampeloprasum), is a monocotyledon plant of the lily family (Liliaceae).
octa decan (9%), dipropyl disulphide (5.6%), methyl alil sulphide (4.3%), tetra hydro 5-2 dimethyl tiophone (4.4%) and kamphore (3.2%).
These components in leek may cause intestinal cancer reduction while 2-methyl furan causes blood cholesterol reduction and camphor is also to produce branches. All branches produced in both methods grew roots in the MS medium that contained active charcoal (12) (13) (14) .
This study was conducted to discover the optimal conditions for tissue culture in leek and investigate the in vivo presence of ethereal oils in calli and leaves of leek. Our research can be a basis for investigations on the medicinal properties of this plant or the transfer of genes to this plant.
Materials and Methods

Plant materials and culture conditions
Seeds of local leek (Allium spp) were soaked in water for 6 hours and then sterilized in the sterile chamber for 10 mins in a solution containing 1.25 % sodium hypochlorite to which a few drops of 20% tween had been added. Then, the sodium hypochlorite was slowly drained and the seeds were The percentages of callus formation were measured and the mean callus wet weights were compared to find the best hormonal treatment condition.
Extraction of essential oils
Extraction of the essential oils of Allium sp.
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Chemical analysis
The essential oils were identified using the chromatography method by GC mass (model Hewelet 6890 with Detector 5975C). After extracting ther by the Clevenger, the essential oil was dried by dry sodium sulfate and then injected into the GC mass under the thermal scheduling program. Next, the constituents of each essential oil were determined.
Statistical analysis
The experimental data were evaluated by employing the SPSS software on the basis of Duncan's multiple range test at 5% probability level.
Results
Leaf segments
The leaf segment explants and the seed samples started to swell gradually after they were cultured in the callus formation medium for two weeks, and started to produce calli after 3 weeks. In most experimental treatments, the majority of leaf explant samples and all seed samples turned into calli. Therefore, the weights of the calli formed in the treatments were compared in order to compare different treatments.
The comparison of means revealed that the effects of different hormonal compounds and their mutual effects on callus formation of leaf explants (Table 1 ) and seed samples were significant at 1% probability level.
Effects of the 2, 4-D and BAP on the callus
Comparison of the means of the data indicated (Table 3) , had the greatest ability in forming calli. Therefore, these conditions were identified as the best treatments for callus formation.
The effects of the type of leaf explant samples on the percentage of callus formation
The results obtained from analysis of variance of the type of leaf explant samples (Tables 2 and 3) showed that the type of leaf explant had a significant effect on the callus wet weight at 1% Table 1 . These results showed that the hormonal treatments had a significant effect on the percentage of callus formation.
GC-mass spectra
The percentage of the essential oils (w/w) were 0.3% from callus organ by the water extraction method. The peaks of the GC-mass of the essential oil of the plant leek obtained from leaf culture and the essential oil of its callus obtained by water extraction are presented in Figures 1 and 2 respectively. 
Constituents of the essential oils of leaves and calli of leek
The active constituents in the leaves of leek accounting for 96.5% of compounds found in these leaves (shown in Table 4) were naphthalene, cycloisolongifolene, 3-methyl-4 isoprophylphenol, thymol, and caryphyllene, respectively.
Moreover, 30 g of wet callus of leek were extracted using the Clevenger apparatus, the extract was injected into the GC/ MS apparatus, and the compounds present in the extract were identified. Table 5 shows the contents of the active constituents present in the calli produced by culturing leek (which constitute 85.18 % of the total 100 % of the compounds found in the calli) . 
